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FOREWORD

An educational system can ge viewed in diﬁferent wayse It is an
economic system as well as a social organization. But study of the economic
characteristics of educational systems has often emphasized the financial
aspects of the system to the neglect of the outcomes the financial trans-
actions are intended to produce. In recent years, this shortcoming has
been recognized and addressed by a number of investigators. Their researc:
is characterized by the relating of resources to outcomes in order to under-
stand more completely the "production function" in education. The resulting
information may suggest strategies for using educationel resources more
effectively to achieve desired outcomes.

To provide a clearer picture of research findings, an extensive
review of the literature was undertaken by the Bureau of School Programs
Evaluation of the State Education Department. Results of the review were

published under the title, Variables Related vo Student Performance and

Resource Allocation Decisions at the School District Level, which is

available to pcrsons interested in a detailed and technical survey of
research. The present reporﬁ presenis in nontechnical terms the major
f.ndings of the review and is intended for a broader audience. More
specifically, this report is designed to give school administrators an
additional source of information which, when coupled with the insights
they have gained throﬁgh training and experiende, may enhance the decision-
makinglproceSS in education.

A report such as this cannot provide definitive answers to all the

difficult questions of policy and practice faced by school administrators

ii1
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today. It cannot replace the human element in weighing evidence and making
judgments. It is presented to administrators with the hope\t‘:'i"l/alt“ifi.‘can
provide some insights, based t¢n the experiences of others, which add one
more dimension to the complex process of managing educational systems.

A number of people in the State Education Department contributed

to the development of the report. William D. Firman, Assistant Commissioner

for Research and Evaluation at the time the Study began, saw the value of

- such a report and helped determine the literature to be reviewed. Alan G.

Robertson, Director of the Division of Evaluafion, provided overall
support. David J. Irvine, Chief of the Bureau of School Programs Evaluatién,
supervised the work and gdite’d the final report.

John J. Heim, an economist fprmerly in the Bureau of School Programs
Evaluation and now Associate' for Education Rusesvch in the Bureau of
Department'Progtams Evaluation, surveyed the litevature and wrote «he

report.

Lorne H. Woollatt
Associate Commitsioner for
Research and Bvaluation
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CHAPTER 1
Introduction

i Thé period sinée the late 1950's has seen a tremendous growth in the
amount of research into the many factor.:s which affect student achievement.
Numerous studies have attempted to isolate the effects of student back-
ground and other nonschool factors as well as the impact of various educa-
tional policies and practices. As a result, such research has special
relevance for educators, especially those at the local level, to assist
them in developing more efficient and more effective programs.

However, many research findings on school effectiveness have been
slow in making their way into practice. The causes for the lag in appli-
cation can be found at both ends of the research-to-implementation axis.
The research results are_not always cleai and often are contradictory from
one study to another. 1In addition, what is learned has often not been
interpreted in terms that are meaningful to the practitioner. On the other
hand, administrators and cther school personnel may find that the day-to-
day demands on their time do not permit them to critically monitor develop-
ments in the research field.

The lag in applying research results is aptly illustrated by the
discrepanéy between what has been learned by studying the production
function in education and the use to which the knowledge has been put. To
help lessen this lag, a comprehensive review was coﬁpleted by the Bureau

of School Programs Evaluation of the New York State Education Department.l

T .
"Variables Related to Student Performance and Resource Allocation Decisions
at the School District Level." Albany: State Education Department, 1972.
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The review integrates the findings of various ihvestigaticns of determinants
of student performance in the cognitive and noncognitive areas. The review
also describes the theoretical backgrounds and methods used.

The present report is intended to help close the resear .h-implemen-
tation gap further by summarizing the findings of the earlier review with
the local school practitioner in mind., The trends in current research
findings about factors related to student achievement are used.to
provide tentative answers to the following questions:

1. The important questioh; Does schooling matter?

2., What student or school characteristics, largely outside

the influence of school authorities, seem systematically
related to student achievement?

3. Can a mi;ing of students from different socioeconomié

backgrounds lead to improvement in the achievement

levels of lower socioeconomic level students?

4, 1Is student development in the noncognitive domain
related to student cognitive development?

5. Do teacher-related factors seem to make a difference
in the cognitive and noncognitive development of
students?

6. What impact do school administrators and supervisors
have on student development?

7. Is student cognitive or noncognitive development related
to variations in the ,use of special supportive sta€f?

8., Are instructional materials.and educa:ionzl technology
related to differences in student achievement?

9. TIs absenteelism related to student achievement?

10. Do financial measures serve as an indication of school
quality? '

Chapter II of'this report describes the manner in which resnlts .
are summarized. Chapter III summarizes and interprets the findings of the

studies reviewed. The bibliography lists the studies reviewed.



CHAPTER II
Methods Used to Summarize the Findings

AlmostAIOO studies, most of them published since the middle 1950's,
vere reviewed. ?hey are listed in the bibliography. The studies include
Eindingsvon 110 variables thoupht to affect student performance in some
wuy. Because the purpose of this report is to describe t.ends in
research, those variables appearing iﬁ only one study are not dealt with
here.

The results of "the various séudies were summarized by comparing the
number of times a variable was found to be related to student performance
with the number of studies in which the variable_wat used, .The result was

" expressed as a percent. Thus, a variable used in 10 studies and found to
be related to student perfor%ance in eight is re-orted as being significant
: _ 80% of the time. The number of studies in whicl. a variable was used is a
key element in this form of reporting since a high percent of significance
- fof a variable used in cnly a few studies obviously would have less
importance than results based on ézlarger_number of studies.
Chapter III presents trends in resgarch by reporting peréentageﬂ of
this type for:
1. All studies veviewed.
2. Studies which emphasized student performance in the

R cognitive domain, including such variables as reading
and arithmetic achievement. - e
3. Studies which emphasized student performance in the
noncognitive domain, including such variables as study
habits, self esteem, attitudes toward life, tolerance
of others, and citizenship.
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The total number of times a variable was used doe:s not equal the

. sum of the cognitive and noncognitive areas in every cac . The

differences result largely from the omission of certain studies in which
variables were not readily classified as cognitive or noncognitive.
Sce, for example, table 1 on page 7.

The metﬁod‘of summarizing vesults of research studies admittedly
providégbzﬁ;.fﬁcéhplete picture since no breagdown is made within the
cognitive or the noncognitive domains; fo overcome this problem, chapter
IV identifies studies which are representative of the findings under each

- of the questions. The reader is advised to consult these studies to learn

more abcut the influence of individual variables on specific types of

student performance.

Q
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CHAPTER 1II

Research Answers to 10 Questions of Interest
to School Administrators

A review of the literature dealing with factors related to student
achievement reveals that a considerable amount of research has been under-
taken on the topic during the last few years. Indeed; the amount of
research, coupled with the complexity of the problem of identifying influ-
ences on student achievement, makes it difficult to comprehend trends in
the research. For this reason, a comprehensive review of the research
can provide coherence to research results.

Ttis report represents a step beyond a technical review of the
research literature. It is intended to provide local school administrators
and other personnel with 1 picture of the findings of various investigators.
The research findings have been organized around 10 questions as a framework

for giving the rasults greater relevance.

1. The important question: Does schooling matter?

The most general question one can ask about schools is whether they
affect student performance. Thirteen studies were reviewed which investi-
gated this question in one way or another. The approach used most often
was to determine whether different amounts of schooling affected the test
per formance of‘students. A second approach, taken less frequently, was to

determine whether schools explain variation iu student performance that

, can not be explained by nonschool factors. In 12 of the 13 investigations

reviewed, formal schooling was found either to result in greater student -

achievement than would have rasulted if no formal schooling was
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obtained or to explain variation in student performance which could not be
explained in any other way.

One study examined the performance of students un tests given at the
beginning and end of a particular ccurse of study. -Pretest scores were
found to be higher for students who previously had taken a course in the
subject. However; on the posttest, both those students who had and those
who had not had the course previously were found to perform equally well.
Hence, the question resolved by the study seems to be whether somewhat
redundan; formal education affects student perfo;maqce rather than whether
formal education itself affects the development of academic skills,

Overall, then, the evidence supports the contention that schools are
doing a job that is not otherwise being done. Given this conclusion, the
next step in understanding what céuses educational outcomes is to identify
the influential inputs.

2. What student or school characteristics, outside the influence of school
authorities, seem systematically related to student achievement?

. Variables affecting school or student performance can be considered
as either fixed inputs or controllable inputs. Fixed irputs are variables
which cannot be altered by school personnel over a short period of time.
Controllable inputs are variabi;s which school personnel can manipulate.

Controllable inputs will be discussed later in this report; the remainder of

“this section is devoted to a discussion of fixed inputs.

Four fixed inputs often thought to influence student performance
are student IQ, student scciveconomic status, student race,and school (or
school district) size. Table 1 shows the percent of different types of
studieslin which specific fixed inputs were found significant. The numbers
in parentheses represent the number of studies of each type in which the

variable was used.
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Table 1

Percent of Studies in Which Fixed Inputs
Were Found Significant and the Number
of Studies in Which They Were Used

Variable Examined All Studies |Cognitive Noncognitive
Domainsg Domains
Student 1Q 96% (28) |100% (17)| 90% (10)
Student Socioeconomic Status 88% (67) ' 95% (37) 7% (26)
Student Race . 73% (15) 100% (5) 60% (10)
School (or District) Size 30% (10) 14% (1) 0% (1)

Student IQ. Student IQ was found to be significantly related to
student performance in 96% of all the studies (28) in which its effect was
tested. This ié‘strong evidence that theorists are correc: in postulating
that variance in student performance is associated with variance in the 1Q
level of students. The one study which failed to show student IQ as signif-
icantly related to stvdent performance was a study of student health habits.

Otherwise, whether the study dealt with cognitive or-noncognitive outcomes,

I1Q appeared to be highly important. Hence, it appears that the performance
of students, in cognitive areas and in many noncognitive areas, is deter-
mined in pért “y student I1Q.

" eruuent socidecohomic status. Soclioeconomic status of students also
~eems to influence student performance. Overall, socioeconomic status was
found to be a s;gnificant variable in 88% of the 67 studies in which it was
used. It appears to be an even more consistent correlate of cognitive
achievement (significant in 95% of 37 studies) than of noncognitive outputs

(significant in 77% of 26 studies).
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Student race. Student race was found significantly related to school
output in 73% of the studies in which it was used. Tﬂé-farger the propor-
tion of white students in the school, the higher the level of student
achievement in the school. Race was a significant variable in all of the
cognitive output studies in which it ;as used, while among the 10 non~
cognitive output studies,it was significant 60% of the time. It is doubtful
that significance 60% of the time is sufficient to warrant describing a
variable as a '"determinant of educational performance." At present levels
of understanding of educational input-output relationships, such incon-
sistency of findings relative to a complex variable such as race suggests
that much remains to be learned about the real relationship of race to
student development in the noncognitive domain.

Little has Seen said about interrelationships among the fixed inpuE
variables themselyes. Without pursuing the issue at length here, the
queétion shéuld be raised: 1Is réce a proxy variablé which picks variation
in student performance due primarily to other factors such as socioeconomic
staﬁus or the effects of discrimination?

School size. School size is frequently thoughtto affect school
quality. Yet it_was found to be sigﬁificantly related to studept.perform-
ance in only 30% of the studies in which it was used. It was not found to
be related to noncognitive ougput in the one study‘of that type in which it
was used. In only one of the‘seven cognitive studies reviewed was it found
related. to student perfurmance.’ Size was significant in two studies of school
adaptsbility. It appears that ‘school s;?e (either school district or
individual school) is neither an asset nor handicap to student performance,
though lafger schools are probably better aSle to meet the criterion of

providing a greater variety of course offerings to students. This
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generalization is most likely to apply within the most; commonly found range
of school district sizej extremely large or small districts may not have
been studied in sufficient numbers to warrant such firm conclusions.

To summarize, f;xed inputs in the education production process do
seem to have an effect on school outputs in both the cognitive and the
ndncognitive areas. Schools whose students are predominantly low in
socioeconomic status cr IQ may require greater allocations of resources
than other schools in order to produce the outputs society requires.

3. Can a mixing of students from different socioec onomic backgrounds lead

to improvement in the achievement level of lower socioeconomic level students?

The average socioeconomic level of all students was related to cognitive
per formance of in'dividual students in all four of the studies in which the
relationship was examined. The findings indicate that performance of
individual students tends to bz better the higher the average sucloeconomic
status of students in the school. From a policy poin.t of {riew, tlﬁs finding
suggests that confentrations of low socioeconomic status students in a school
militate against ~high achievement. Equalizing the socioeconomic level of
the various schools in a“district may Stimulate a higher general level of
per.formance among lower soci;)economic students.

4. Is student development in the noncognitive domain related to student

cognitive development?
Efforts to improve the noncognitive development of students may have a

positive effect on student academic achievement as well. Eight studies of

this sort weré reviewed. Each one indicated that student achi~vement in the

intellectual area is related to some aspect of student noncognitive develop-

ment. The noncognitive variables may be described collectively as student

self-concept and attitude toward learning.



5. Do teacher-related factors seem tn make a difference in the cogritive

and poncognitive development of students?
To answer this question, the findings on teachers' education, experi-
ence, so:ioeconomic status, and verbal ability,and the findings on class

size were summarized. The results are given in table 2.

Table 2

Peréent of Studies in Which Teacher -Related
Factors Were Found Significant and the Number
of Studies in Which They Were Used

Type of Study
Cognitive|Noncognitive
Outcomes| Qutcomes

83% (12) 75% (6)| 100% (3)

Variables Examined All Studies

Level of Teachers'
Education

Teacher Experience 57 (23) 437 (14 75% (8)

" Teacher Socioeconomic
Status or Verbal Ability

Class Size 37% (19) | 422 Q 0% (&)

100% (6) | 100% (4)] 100% (2)

o

Level of teachers' education..,” In 83 percent of studies which examined

this relationship, it was found that the more highly educated the teacher was,
the.more impressive was student performance. All of the studies which
examined noncognitive output support _his finding. In studies of cognitive
output, 75 percent supported the conclusion. While administrators will 7
certainly want to assess a broad range of factors which contribute to a
teacher's effectiveness, this group of studies suggests that, other things
being equal, there is evidence to support policies such a§ ;eekiné higlily
educated applicants to fill new teaching positions,dgveloping salary
schedules which provide greater monetary rewards to teachers holding
advanced degrees, and providing encouFagement'to teachers who are working
toward adva;ced degrees.

. - 10
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Teacher experience. The years of experience a teacher possesses is

also commonly thought to influence student performance. However, in 23
studies reviewed, teacher experience was found to be related to student
performance only 57 percent of the time. Examining the results of studies
by type of output, however, is useful., Of the 14 studies which investigated
the relation between teacher experience and students' cognitive devélopment,
43 percent produced significant results. On the other hand, teacher experi-
ence was found to be.a significant variable in 75 percent of the eight
studies of noncognitive development. Thus, raising the level of teacher
experience in a district by seeking mofe experienced teachers and striving
to retain ,veteran tcachers appears to have a better pfospect of influencing
the noncogiifive development of students than their cognitive development.

- As with the level of teachers' education, there are many other factors which
contribute to the ove;:all effectiveness of a teacher. The.se findings should
not be taken as a recommendation to ignore the full array of characteristics
when hiring i‘ndividual teachers. ‘

- Teacher socioeconomic status and verbal ability. Teacher socio-

economic status was general.ly defined in terms of the educational level of
teachers' parents. Teacher verbal ability was determined by testing.

Six studies used one or both of the socioeconomic or verbal ability
variables. In all six studies in which one or both of these variables were
used, they were found to be significantly related to student performance, .. .. ———
both cognitive and noncognitive. Hence, the evidence suggests that
increases in the average socioeconomic status or verbal ability of a
school's teachers may have a positive effect on both cognitive and non=-

cognitive performance of students.

11
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Class size. Class size is frequently considere¢ :: have an effect
ou the ability of the school to educate students. However, evidence to
support this assumption was not strong. Overall, cle._ss size was found to
be significantly related to student performance 1n‘on}_y 37 percent of the
19 studies i= which it was used. In the cognitive atd‘-ii’es, class size
was found to be significant less than half the time it was subjected to
testing. In the noncognitive area, four studies wive -rcviewed. None
showed a significant relationship betweqn class site and noncognitive
achievement. Extremely small or large classes, which fall outside the
range usually found in public schools, may make more difference, however.

New open school and team teaching arrangements witl; technological
support may make class size studies per se obsolete. Improving teacher
quality (as indicated by degree status, socioceconomic level, verbal
ability,and to sc;me extent experience) rather than teacher quantity
may be the administrative strategy most likely to produce desired changes
in students.

6. What impact do school administrators and supervisors have on student

development?

Five studies were reviewed which examined the impact of the ratio of
principals and other Supervisofy personnel to students. In none of the
four r’:ﬁdies dealing with cognitive achievement was the number of princi-
't - pals and supervisors related to student performance. The fifth study

. indicated that intemsity of supervision was associated with student
development in the noncognitive domain, specifically the development

of habits and attitudes related to responsible citizenship.

12
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7. 1s student cognitive or noncognitive development related to variations

in the use of sveécial supportive staff? -

The term special support!ve staff refers primarily to the school's
use of guildance counselors, althougzh in four of the 11 studies reviewed
it also includes certain other specialist groups such as psychologists and
social workers. Overall, the number of special staff per pupil was f-ound
to be significantly related to student achievement in fewer than half (45%)
of the studies in which it was studied. However, there are substan.ial
differences be.t:ween the re.sult:s of studies of cognitive output and studies
of noncognitive output. The use of special staff was found to be unreiated
to cognitive achievement in four of the five studies in which 1t was used;
4in the studies of moncognitive output, special staff was found to
be associated with student performance in four of the six studies reviewed.
This group of studies suggests, then, that changing the quantity of special
staff personnel is more likely to influence the noncognitive development

than the cognitive development of students.

8. Are instructional materials and educational technology related to

differences in student achievement?

A limited number'of studies examined the effects on atudent‘ per for-
mance of different instructional materials, television teaching, or Programed
instruction.

Two studies were reviewed which investigated the effect of different
textbooks in the same subjec-t: urea on student peti'formance. In both,
differences in achievement were found to be related to the textbooks used.
The difficulty in translating this finding into practice is the lack of
information about the effectiveness of the many specific instructional

materials available. However, the results do suggest that some materials

+13
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are more effective than others and that determining their effectiveness,
while vdifficult, may be beneficial to students.

Four studies of the effects of television instruction were reviewed,
In three of the four studies, the ulse of television for instruction at
the college level was found to result in equal or better achievement than
the normal classroom approach.

Programed learning is another alternative to traditional methods of
instruction, In two college-level studies, students using only programed
learning texts with no teacher assistance were fo_und to perform as well
on achievement tests as did students who had been instructed in the usual
classroom manner. In each study, it was also found that programed
learning required fewer hours of study than traditional instructien to
produce equivalent achievement.

As indicated above, the studies reviewed were carried out at the
college level. Similarly positive results for the television program
"The Electric Company" seem to indicate that television may be an effective
learning device at the elementary and secondary school levels. Ad&itional.
research I, needed to clarify the impact of instructional materials and
technology on achievement,

9. Is absenteeism related to student achievement?

Student absenteeism from school was found to negatively affect student
performance in four of the six studies in which it was examined. Absentee-
ism is only partially under the control of the school, since it probably
reflects a mumber of community factors including socioeconomic status,

The studies reviewed did attempt to control for the socioeconomic status
of the students; thus it appears that the relationship found between

absenteeism and student achievement at least partially results from

14



variations in the schools' policy toward absenteeism, Hence, the evidence
providéd by these studies, though limited and mixed, suggests that efforté
to encourage student attendance may result in better student

performance.

10. Do financial measures serve as an indication of school ‘quality?

It was shown earlier that student performance was better when the

average degree status of teachers, experience of teachers, and the number

v of special staff per pupil were higher., Since it costs more to obtain
teachers with higher degrizes and more experience than it does to obtain
relatively untrained and inexperienced teachers, school quality can be
expected to‘vary with variations in these expenditures. Similarly, larger
tumbers of special staff cost more thar smaller numbers. In order to
optimize the results obtained by the money available, the achool adminis-
trator needs to know the relationships between the resources he can buy and
student performance. To the extent that these relationships cin be known and
ze can act on tha information, additional expenditure can result in better
performance,

The effect of school district expenditure on educational output is
indirect. Money does not influence performance directly; it buys resources
which can influence performance. However, this should not be interpreted
to mean that high expenditures automatically result in high achievement.
The many fixed inputs which impinge upon the schools may cause variations
in achievement from sclool to'school even though school expenditure levels
are gsimilar. Furthermofe, if money is spent to buy resources which are
unrelated to student performance, it is obviously not realistic to gxéect
the expenditure to affect student achievement. This may be done intention-

ally, as when a di...”:t decides to absorb typing or laboratory fees

15
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formerly paid by the students, or unintentional];y through lack of knowledge
of which resources have the most impact on studgnt Tearning. Finally,
variation in cost structure from one community to another can result in
differences in school expenditures which are not associated with variation
in student performance.

Table. 3 presents the five financial variables whose relationships
to schoo.. performance levels were most often investigated in the studies
revieved.

Table 3
Percent of Studies in Which Financial Variables

Were Significant and the Number of
Studies in Which They Were Used

Type of Study
Variables Examinec All Studies Cognitive Noncognitive
Qutcomes Outcomes

Administratéors' Salaries 80%(5) 80%(5)
Teachers' Salaries 75%(16) 83%(12) 50% (4)
Gross Expenditure Level 43%.(30) 35%(17) 50%(8)
Effort Index |o17ue) 100% (1) 0%(5)
Instructional Materials

Exyenditure per Pupil 0A(3) 0%(3)

Administrators' salaries. In four of the fi.ve studies in which they.

were investigated, administrators' salaries were found to be significantly
related to the cognitive performance of students. Two of the four studies
used salary-per-pupil as the variable to be investigated.’ This type of

varitble may reflect varying numbers of administrative staff per pupil or

different salary levefs of a given number of administrative staff per pupil.

Since the 1esults cited in an early part of this chapter suggested that the
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number of admini;trators per pupil had “ittle impact on student performance,
it seems more reasonable to conclude that tne ralary level of adwinistrators
is the important factor.

Attempts were made in all these studies to control fo; the socio~
economic level of the community. Theréfore, the probability seems small
that the findings merely indicate the wealthier districts' ability to pay
higher salaries.

Ideally, differences in adwinistrators' salaries should reflect
differences in the abilities of the administrators. wé are more willing to

pay a person a high salary if he is highly capable. However, even after

c°rrectihg for such things as the wezlth of district, administrators'

salaries are onl&{ aindirect and imprecise measure of ability. On the
other hand, the quality of adminis:traturs (to the extent that it is
reflected in salary level) appears to be one explanatioﬂ for positive
relationship between salary and student achievement which was found in
these studies.

Teachers' salaries., Teachers' salarias were found to he positively
ralated to student performance in 75 percent of the studies in which the
variable was examined. Since it was found that the major characteristics
which determine teacher salary (degr;e statu. and experience) were sfrongly.
related to student performance, this result should not be surprising. The
relationship between tethers' salaries and achievement is espacially strong
in the cognitive area. éThe more ambiguous findings in the noncognitive
domain (two of the four%studies showed significant results) ar. difficult

to explain in light of the findings discussed earlier which showed that

degree status and experience are related to noncognitive output.

17
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Gross expenditure level. A major concern of educatorns the rele

tionship between school expenditures and student performance. Thirty of the
studies reviewed examined this relationship and over half of them reported
no obvious relationship between performénce and expenditure. Such results
have led many rbservers to question whether the money spent on education
influences the quality of that edu;':ation. Such interpretatisns ignore the
difficulty of obtaining mwaningful information from gross expenditure
figures.

Highly aggregated expcnditure data tend to obscure the impact of any
specific expenditure. In addition, gross expenditure figures usually
include a number of :xpenditures ot .necessarily intended to affect achieve-
ment, such as expenditures for -trahsportlng students 1> and from school.

Many of the studies reviewed used instructional expenditures to
examine the cost-quality relatlonship. This type of variable eliminates
many items not intended to influence learning,but does not eliminate the
problem of relating specific expenditures to specific out;:omes. If; for
example, a study shows that instructional costs arelrelated to student
performance, does it mean that all instructional items affect student
performance, or only some of them? Conversely, if a study finds no rela-
tionship between iﬁstructional costs and achievement, does that indicate

that none of the individual items purchased with those expenditures

affected achievement? Such general findings are of little value to the
school administrator as he allocates available funds among a variety of
materials.

These problems can be deglt with more adeqqately as cost accounting
procedures become more ‘widespread in the schools. Lacking such systems,

researchers and administrators can obtain some insight into the relation

. o 18
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of expenditures to student performance by examining those variables which
are related to student performance. Although this approach is less precise
than one which would produce genuine cost/benefit data, it is a Eir;t step.
The results discussed here can serve in this way as a basis for some tenta-
tive conclusions.

Findings cited.earlier indicated that the re.ationship of class size
to student performance appears to be less firmly established than the
relationsﬁip of degree status of teachers to student performance. Thus,
seeking teachers with highe. dcyrees appears to be a more efficient use of
funds than reducing class size by relatively small amounts.

The problem becumes more difficult when the administrators must de-
cide how to allocate funds between two items, both of which are positively
relatéd to student performance. The problem then is to determine which
investment would be most cost-effective, that is, which would have the
most impact on stddgqt performance for each dollar spent? Very few of the
studies reviewed dealt with this problem.

The findings of two studies indicated that increasing principals'
Qalaries’had a greater probability of producing gains In student perform-
ance than if the same amount of money was used to increasé teachers'
salaries., In another study,the findings indicated that employing teachers
with superior verbal ability was five to ten times more ef{2ctive per
dollar spent than emplrying highly experienced teachers as a means of
increasing student performance.

Although these findings are extremely tentative, they may illustrate
the problems involved in allocat}ng fu;ds efficiently.

Educational effort index. One of the more interesting financial

{
variables examined is the effort index. This variable represents the ratio

19



of school tax levels to a measure of the wealth of the community. A
higher ratio indicates that a greater educational "effort" is being made
by the community. In the one cognitive output study in'which it was used,
it was found to be significantly related to studen; performance. However,
in none of five noncognitive studies was it found to be related to student
perférmance.

Little can be concluded on the basis of so few studies. A variation
on an effort index, tax leeway, has been found to be related to various
school processes? however, its relation to student achievement was not
'investigated in the studies reviewed. Although community effort may be
important from the standpoint of gaining public acceptance of and support
-for school programs, an effort index may be too gross to be useful ;o
administrators as they make decisions about the specifics of school dis-
trict operations.

- Instructional materials expenditures. The last financial variable in
table 3 is instructional materials expenditures per pupil. This variable
was used'in three studies. Noni of the studies showed a positive relation-
ship between expenditures for 1nstruction§l materials and cognitive
achievement. The small number of studies makes it difficult to assess
these results. Interpretation is further complicated by the fact that
expenditures are not broken down by type of material (films versus text-
books, for cxample) or by the reason for making the expenditure (to acquire

more materials or to replace worn-out materials).

One other study, not included in table 3, found that the number of

See,'}or examﬁle, Trumgn M. Pierce, Controllable Community

Characteristics Related to the Quality of Education. New York:
Metropoliten School :Study Council, 1947, pp. 72-73.
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textbooks used was positively related to the performance of students. To
the gxtent that expenditures for instructional materials represent a
measure of tﬂe quantity of such materials, this finding may be partial
evidence that expenditures for ?nstructional materials affect student
performance. Such indirect results must still be balanced against the
lack of significance found ip the three studies of the impact of expendi-

tures for instructional materials.
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CHAPTER 1V

Conclusion

These, then, are some of the findings of educational researchers.
The purpose of this report was to use the trends in research findings to
address 10 important issues in education. It is hoped that this preéen-
tation will be of value tb educational decision makers.

However, these resultslare based on other people's experiences in
other places at other time;. The local school administrator will want
to keep this fact in mind as he judges the relevance of the results to the
situations he faces.

Generalizations, such as those drawn from research findings in this
report, can serve as a foundation for making decisions, They can be
combined with the judgment the decision maker has developed through
training and experience and his analysis of the salient factors of a
specific situation. ' As one consideration, rather than the only consider-
ation, research findings provide an additional dimension to decision
making.

Since this report svmmarizes the literature only in terms of per-
centages and numbers of studies showing certain r;alatior.xships, it
necessarily oversimplifies. More detailed descriptions of the results

can be found in the review \:lpon which it is based.3 In addition, spécific

relationships cép better be understood by referring to the original
studies. For readers who wish to consult the studies themselves, tahie 4

lists a few of the studies that provide a basis for the findings en each of

3 "Variables Related to Student Performance and Resource Allocation
Decisions at the-School District Level," op. cit.
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the major questions discussed above.

Table 4

Representative Studies Contributing
To the Research Findings on 10 ——
Questiong of Interest to Administrators

Question of Interést Representative Studies*

1 58,60,61,19

2 o , 15,  48,49,52,57,69

3 4,19,50,84

4 15,19,36
.5 ' 4,15,19,48,49,53,54,57
6 13,15,49,51,53

7 13,15,44,49

8 4,41,58,60

9 15,44
10 © 15,48,52,54,76

*As numbered in bibliography
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